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Abstract: An experiment was conducted to study genetic variability in forty-nine elite slender grain rice genotypes 
for thirteen component characters including grain yield.The experimental materials possessed a considerable 
amount of variability for all the traits. Majority of the traits showed the smaller difference between phenotypic coeffi-
cient of variation (PCV) and genotypic coefficient of variation (GCV). Both PCV and GCV were high for grain yield 
(gm) (PCV:27.14%, GCV:26.27%), and fertile grains per panicles(PCV:20.61%, GCV:20.52%), indicating less effect 
of environment on these characters. PCV and GCV were moderate for characters like harvest index (PCV:16.99%, 
GCV: 14.18%), 100 seed weight (gm) (PCV:14.57%, GCV:13.82%), fertility percentage (PCV:15.72%, 
GCV:15.05%), flag leaf area (cm2) (PCV:17.83%, GCV: 17.74%) and days to 50 % flowering (PCV:11.20%, 
GCV:11.17%) indicating that there is considerable amount of environmental effect on such characters. Moderate to 
a high degree of heritability estimates were observed for the majority of the traits under study except for a number of 
effective tillers/plant indicating the low or negligible influence of environment in the expression of these traits and 
may respond to selection for their improvement. High heritability (H2)estimates were associated with moderate to 
high genetic gain over mean (GAM) for days to 50% flowering (H2: 99.35%,GAM: 19.52%), plant height 
(H2:93.89%,GAM:14.01%), panicle length (H2:94.06%,GAM:14.04%), flag leaf area(H2: 98.93%,GAM: 31.05%), fer-
tile grains/panicle (H2:99.20%,GAM: 35.98%), fertility percentage (H2:91.57%,GAM:25.34%),100 seed weight 
(H2:89.90%,GAM:23.06%)and grain yield per plant (H2:93.71%,GAM:44.76%) indicating the presence of additive 
gene effect and hence selection based on phenotypic performance for these traits would be effective. 
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INTRODUCTION 
Rice is the staple food for two thirds of the Indian pop-
ulation. It accounts for about 43% of total food grain 
production and 46% of total cereal production in India 
(FAO 2015). Now-a-days emphasis has been given not 
only for higher yield but also for different quality traits 
such as texture, aroma, appearance etc. As the standard 
of living of people is increasing day by day people 
showing more interest towards slender grain for con-
sumption due to its flavour and palatability. But most 
of the rice varieties are having medium bold grain. So 
the development of slender grain rice varieties is need 
of the hour. Slender grain rice varieties collected from 
different parts of the country will help to identify vari-
eties suitable for cultivation in this region as well as 
for selecting promising varieties for use as parent ma-
terial in the future breeding programme. Variability in 
plants is the first step in understanding how to improve 
or produce new plants. The characterization and varia-
bility pattern of the available germplasm resources 
holds a promise in respect of important economic char-
acters. The estimation of heritability has a greater role 
to play in determining the effectiveness of a selection 
of a character provided it is considered in conjunction 
with the predicated genetic advance. Furthermore, the 
progress in selection is also directly proportional to the 
amount of genetic gain. Therefore, the effect of selec-
tion is realized more quickly in those characters which 
have high heritability as well as high genetic gain. 
Thus genetic parameters like genotypic coefficient of 
variation, heritability and genetic advance are the tools 
in the hands of a plant breeder for ensuring efficient 
selection. Therefore, the current study was undertaken 
with the aim to study the availability of genetic varia-
bility in yield and yield attributing characters present 
in forty-nine elite slender grain rice genotypes. 
MATERIALS AND METHODS 
The experimental material used in the present investi-
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gation consisted of 14 elite slender grain rice geno-
types. The test genotypes were evaluated under normal 
situations at Rice Research Station, Orissa University 
of Agriculture and Technology, Bhubaneswar during 
kharif 2015. Trials were laid out in a Randomized 
Block Design with two replications with the spacing of 
15 x 20 cm, and the recommended cultural practices 
were followed including need based irrigation and 
plant protection to raise a normal crop. Observations 
were recorded on the following thirteen characters 
Days to 50% flowering , plant height (cm) , Panicle 
length (cm),Number of effective tillers per plant , flag 
leaf area (cm2)  ,Fertile grain number, fertility per-
centage(%), kernel length(mm)  , kernel breadth(mm)  , 
L/B ratio , 100-seed weight (gm), harvest index , grain 
yield per plant (gm) were recorded .Observations were 
recorded for thirteen metric traits taking five competitive 
plants selected randomly from middle rows of each plot; 
whereas, a character like days to 50 % flowering was 
recorded on a plot basis. 
The data recorded were subjected to statistical analysis 
based on the sample mean of the various characters under 
observation. The data were analysed by using ANOVA 
(Panse and Sukhatme, 1967) and the genetic parameters 
such as PCV and GCV were calculated by the formula 
given by (Burton ,1952), heritability broad sense (h2 ) by 
(Burton and DeVane,1953), and genetic advance in percent 
of mean (genetic gain) were work out as suggested by 
(Johnson et al.,1955). 
RESULTS AND DISCUSSION 
Presence of genetic variability is a prime requirement 
in any crop improvement programme. The set of geno-
types used in the present study indicated existence of 
significant differences among themselves in the char-
acters like Days to 50% Flowering, Plant height (cm), 
Panicle length (cm), Number of effective tillers /plant, 
Flag leaf area(cm2), Fertile grain per panicle, Fertility 
% and Grain yield per plant(gm)  as evidenced from 
the analysis of variance (Table 1). 
The estimates of PCV and GCV indicated the exist-
ence of the considerable amount of variability of geno-
types for all the characters studied. Majority of the traits 
showed smaller difference between PCV and GCV indicat-
ing little influence of the environment. Therefore, selection 
on the basis of phenotypic values for most of the characters 
is expected to be effective. The genotypic and phenotyp-
ic coefficient of variation in different characters main-
tained shows narrow differences for all the characters 
under study (Table 1). In general, the phenotypic coef-
ficient of variation was higher than the genotypic coeffi-
cient of variation. In the present study highest PCV 
(10.85) and GCV (7.87) difference for Number of effec-
tive tillers /plant and lowest PCV (11.20) and GCV 
(11.17) difference for Days to 50% flowering. Higher 
PCV than GCV suggests the influence of environment on 
the expression of these characters. A similar observation 
has also been noted by (Fathelrahman et al., 2015), Gi-
rish, 2015). Both GCV & PCV were high for grain yield 
and fertile grains per panicles suggesting that these traits are 
under the influence of genetic control. Also, there is less 
effect of environment on characters. Hence, these traits can 
be relied upon, and simple selection can be practiced for fur-
ther improvement. Among all the characters studied, the 
GCV ranged from 6.55 for kernel length to 26.27 in grain 
yield per plant, and PCV ranged from 7.37 kernel length 
to 27.14 for grain yield/plant. 
 PCV and GCV were moderate for characters like har-
vest index, 100 seed weight, fertility percentage flag 
leaf area and days to 50 % flowering indicated that 
there is a considerable amount of environmental effect 
on such characters. It also implies comparatively moder-
ate variability and which could be exploited for improve-
ment through selection in advance generation.  Low PCV 
and GCV was observed for characters like plant height 
(PCV: 8.48, GCV:8.21), panicle length (PCV: 8.48, 
GCV: 8.23), number of effective tillers per plant 
(PCV:10.85, GCV: 7.87), kernel length(PCV: 7.37 , 
GCV: 6.55), kernel breadth (PCV: 9.10, GCV: 6.90) 
and L/B ratio (PCV: 10.39, GCV: 9.23)  indicate that 
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Table 1. Analysis of variance for various characters (mean sum of squares) for 49 medium slender rice genotypes. 
S. N. Characters Mean  sum  of   squares (df) 
Replication (1) (d.f.=1) Genotype(48) (d.f.=48) Error(d.f.=48) 
1. Days to 50% flowering 2.276 280.875** 1.838 
2. Plant Height (Cm) 0.797 149.451** 9.131 
3. Panicle Length (Cm) 0.285 8.910** 0.529 
4. No. of effective tillers /plant 0.850 3.303** 1.564 
5. Flag leaf area (cm2) 26.992 116.157** 1.237 
6. Fertile grains/ panicle 58.939 1777.219** 14.194 
7. Fertility percentage 35.985 263.487** 22.206 
8. Kernel length (mm) 0.193 0.342 0.072 
9. Kernel Breadth (mm) 0.009 0.057 0.024 
10. L/B ratio  0.009 0.202 0.042 
11. 100 seed wt (gm) 0.003 0.108 0.011 
12. Harvest index 0.004 0.008 0.003 
13. Grain yield/plant (gm) 12.864 26.474** 1.664 
* Significant at 5% level ** Significant at 1% 
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these characters are under high influence of environ-
ment. It also indicates narrow genetic base for these traits 
and improvement in these traits could be brought about by 
hybridization or induced mutation to widen the genetic 
base followed by pedigree selection in advance generation 
(Gangashetty et al., 2013). A review of literature from pub-
lished reports on genetic variability in rice indicates very 
inconsistent and contrasting results by Chand et al. (2004)), 
Vange (2009), Ganta and Jyothula (2010), Selvaraj et al. 
(2011), Akhtar et al. (2011), Aditya and Bharatiya (2013), 
Singh et al. (2013), Ganapati et al. (2014) and Sarwar et al. 
(2015). However, in majority of the cases, these estimates 
were found to be low for days to 50 % flowering and fertil-
ity percentage; moderate to low for plant height and panicle 
length; moderate to high for panicle number,100-grain 
weight and plot yield and high for number of fertile grains 
per panicle, harvest index and grain yield per plant. The 
contrasting and conflicting reports available for these two 
parameters for studying variability is primarily ascribed to 
the type of experimental materials used in various experi-
ments. In the present study heritability (broad sense) and 
genetic advance as per cent of mean estimated for all the 
traits are presented in (Table 2).  
Moderate to a high degree of heritability estimates 
were observed for the majority of the traits under study 
except for Number of effective tillers/plant indicating 
the low or negligible influence of environment in the 
expression of these traits and may respond to selection 
for their improvement. In rice similar results have been 
obtained by Raju et al. (2004), Bastia et al. (2008), 
Prasad et al. (2009).  
The expected amount of genetic advance can be esti-
mated by the genotypic coefficient of variation along 
with heritability as suggested by Burton (1952). Traits 
like flag leaf area, fertile grains/panicle, fertility per-
centage100 seed weight, harvest index, grain yield/
plant exhibited higher values of genetic advance. The-
se results are in collaboration with the results obtained 
by Jaiswal et al., 2007 for a number of panicle bearing 
tillers, plant height, grains per panicle. Sarkar et al., 
2007 for grain yield per plant, 100 grain weight, pro-
ductive tillers per plant, grain per panicle, grain length, 
grain breadth, kernel length, panicle length and plant 
height and Prasad et al., 2009 for days to 50% flower-
ing, Number of panicle per meter row, Panicle weight, 
grains per panicle, test weight and grains per panicle in 
rice crop. The low value of genetic advance was ob-
served for kernel breadth & rest other traits exhibited a 
moderate value of genetic advance. 
High to moderate heritability with low genetic gain 
was observed for a character like a number of effective 
tillers /plant, kernel length , kernel breadth, L/B ratio, 
100 seed weight and harvest index. This indicates the 
presence of non-additive gene effect and hence selec-
tion based on phenotypic performance for these traits 
would be ineffective. 
As genetic advance in conjunction with heritability 
gives a more reliable index value than heritability 
alone, therefore, efforts were made to indicate both 
heritability and genetic advance values for various 
traits estimated during the present investigation. High 
heritability estimates were associated with moderate to 
high genetic gain for days to 50% flowering, plant 
height, panicle length, flag leaf area, fertile grains/
panicle, fertility percentage,100- seed weight, grain 
yield per plant indicating the presence of additive gene 
effect and hence selection based on phenotypic perfor-
mance for these traits would be effective. This is in 
accordance with the reports of  Vange (2009) for days to 
50% heading, days to maturity, flag leaf area, panicle 
weight, panicle length, number of branches/panicle, num-
ber of seeds/panicle, grain weight/panicle and seed yield. 
Thomas and Lal, 2012 for total tillers per plant, effective 
tillers per plant, filled grains per panicle, unfilled grains per 
panicle and yield per plant. Augustina et al. (2013 for the 
weight of panicle, number of grains, yield per plant. Tuwar 
et al. (2013) for a number of spikelets and number of grains 
per panicle and grain weight per panicle. Ganapati et al. 
(2014) for number of grains per panicle, number of tillers 
per plant, 1000-grain weight, L/B ratio, plant height, kernel 
length, grain yield per plant, kernel breadth and days to 
flowering and Sarwar et al., 2015 for total tillers per plant, 
effective tillers per plant, filled grains per panicle, unfilled 
grains per panicle and yield per plant in rice crop. 
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Table 2. PCV, GCV, h2 and GA estimates for various characters for 49 medium slender rice genotypes. 
Characters 
Mean Range 
 PCV 
(%) 
GCV 
(%) 
Heritability 
(%) 
GA 
(5%) 
GA over per-
centage mean 
Days to 50% flowering 105.79 87.50-134.00 11.20 11.17 99.35 20.72 19.59 
Plant Height (Cm) 101.98 80.20-119.80 8.48 8.21 93.89 14.28 14.01 
Panicle Length (Cm) 24.88 19.95-28.25 8.48 8.23 94.06 3.49 14.04 
No. of effective tillers /plant 11.84 8.70-14.20 10.85 7.87 52.66 1.19 10.05 
Flag Leaf area (cm2) 42.73 27.93-61.92 17.83 17.74 98.93 13.27 31.05 
Fertile grains/ panicle 144.66 92.80-210.50 20.61 20.52 99.20 52.05 35.98 
Fertility percentage 72.99 49.16 - 89.33 15.72 15.05 91.57 18.50 25.34 
Kernel length (mm) 5.61 4.74-6.46 7.37 6.55 78.90 0.57 10.24 
Kernel Breadth (mm) 1.85 1.37-2.32 9.10 6.90 57.42 0.17 9.20 
L/B ratio 3.06 2.26-3.80 10.39 9.23 79.04 0.44 14.45 
100 seed weight (gm) 1.60 1.10-2.16 14.57 13.82 89.90 0.37 23.06 
Harvest index 0.38 0.22-0.50 16.99 14.18 69.66 0.08 20.83 
Grain yield/plant (gm) 13.41 6.60-24.64 27.14 26.27 93.71 6.00 44.76 
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Conclusion 
The materials under the present piece of investigation 
possess a highly significant difference for all the traits, 
indicating the presence of substantial genetic variation 
and thus provide enough scope for effective selection. 
Both GCV and PCV were high for grain yield and 
fertile grains per panicles, indicating less effect of en-
vironment on characters. PCV and GCV were moder-
ate for characters like harvest index, 100 seed weight, 
fertility percentage, flag leaf area and days to 50 % 
flowering indicated that there is a considerable amount 
of environmental effect on such characters. Moderate 
to a high degree of heritability estimates were ob-
served for the majority of the traits under study except 
for a number of effective tillers/plant indicating the 
low or negligible influence of environment in the ex-
pression of these traits and may respond to selection 
for their improvement. Traits like flag leaf area, fertile 
grains/panicle, fertility percentage, 100 seed weight, 
harvest index, grain yield/plant exhibited higher values 
of genetic advance. The low value of genetic advance 
was observed for kernel breadth & rest other traits 
exhibited a moderate value of genetic advance. High 
heritability estimates were associated with moderate to 
high genetic gain for days to 50% flowering, plant 
height, panicle length, flag leaf area, fertile grains/
panicle, fertility percentage,100- seed weight, grain 
yield per plant indicating the presence of additive gene 
effect and hence selection based on phenotypic perfor-
mance for these traits would be effective. 
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